Many patients who receive cardiopulmonary resuscitation (CPR) for cardiac arrest do not survive to leave hospital. Factors associated with adverse outcomes include un witnessed cardiac arrest in general wards, particularly at night, prolonged resuscitation, asystole, associated disorders (e.g. sepsis, malignancy, renal failure, and left ventricular dysfunction), absent pupillary responses, hypoxaemia, low Pet CO 2 during resuscitation, and severe acid base imbalance. Outside hospitals, cardiac arrests result in more favourable outcomes if they occur at work, and bystander CPR and early defibrillation are initiated.
Cardiopulmonary resuscitation (CPR) has been practised since external cardiac massage was described by Kuowenhoven in 1960'. Data on survival, however, have been disappointing, especially when compared with other intensive care unit (ICU) patients. 2 . 4 Reported survival rates vary, but of in-hospital patients who receive CPR for cardiac arrest, as few as 1-2070 are discharged homes. Some survivors are severely neurologically impaired and require expensive long-term medical and domestic care. Thus, for ethical and economical reasons, it is important for the clinician to be able to decide in each case whether the continuation of expensive therapy is worthwhile. Factors that are able to reliably predict outcome following CPR can guide these decisions, aid counselling and assist the evaluations of resuscitation techniques. This paper reviews factors which may predict or influence outcome following cardiac arrest. dysfunction, and some may be subject to a "do not resuscitate" order8,9. This paper discusses factors before and after ICU admission, and both in-hospital and out-of-hospital resuscitations. Possible predictors of CPR outcome may be single factors or involve scoring systems (see below).
In-hospital Arrests-Pre-ICU Admission Locations oj Cardiac Arrest
Most reports suggest that resuscitations in general wards have a less successful outcome than those in specialized areas such as the ICU, coronary care unit, operating theatre or Accident and Emergency Department 5 ,1O-I3. This may be due to higher levels of monitoring (earlier recognition), staffing, and experienced personnel in the specialized areas. Also, ward resuscitations may be performed on many patients with very poor prognoses, without consideration of the appropriateness of initiating CPR5,12. Nonetheless, despite a higher CPR success rate in ICU patients, few or none of them survive to be discharged l3 . This poor final outcome probably reflects the critical nature of illnesses in the ICU I 4. Cardiac arrests in the operating or radiology rooms generally carry a more favourable prognosisl 3 as some underlying aetiologies are often reversible (such as anaphylaxis), and immediate detection of arrests and initiation of resuscitation is usual.
Time oj Cardiac Arrest
Several retrospective studies have shown that CPR performed during the day and before midnight results in more survivors 5 , [14] [15] [16] . Resuscitations between midnight and dawn have particularly bad outcomes l ? These data suggest that better staffing levels exist during day and early evening hours, thereby reducing delays. Resuscitations are rarely effective in patients with unwitnessed arrests, particularly elderly patients l '. The time of day of cardiac arrest per se is not an independent predictor of outcome I9 ,20. Indeed, survival data from CPR in the ICU are unrelated to the time of cardiac arrest, as the ICU is better staffed than the wards at all times l4 .
Duration oj CPR
The duration of CPR is the time required to restore spontaneous circulation, which reflects the severity of disease, the time between arrest and initiation of CPR, and the effectiveness of CPR. Not surprisingly, patients resuscitated within 15 minutes have a better outcome, whereas those resuscitated for longer than 30 minutes usually die in the ICU7,20. Longer periods of CPR require endotracheal intubation, which probably accounts for the finding that endotracheal intubation correlates with mortality7,20.
Age
Whether increasing age is associated with adverse outcomes following in-hospital CPR remains debatable 7 ,1O, 11,13,14,16,18-28. In general, elderly patients who receive CPR following cardiac arrest do not fare as well as younger patients, but there is a subgroup in whom the success rate is relatively high. Specifically, patients with ventricular tachycardia and ventricular fibrillation are more likely to survive than those with asystole or electromechanical dissociation 29 • Heterogeneity in physiologic age 22 , illness severity, chronic illness, and the enthusiasm of emergency personnel in resuscitating elderly patients' probably account for the conflicting findings. On the other hand, the commonly held belief that children tolerate the insult of cardiac arrest better than adults is not proven. With a few exceptions 30 ,31 most studies have found that the survival among children resuscitated following cardiac arrest is not better than that for adults 32 -36 . This may be due to the fact that most children present with asystole resulting from prolonged hypoxia 35 . However, some studies suggest a good neurological outcome in the survivors 32 ,34.
Pre Arrest History
Cardiopulmonary resuscitation applied to patients with an active life-style has been associated with higher survival rates (27!1Jo and 19!1Jo) than to those who were confined to home (4!1Joy27 The activity levels of patients probably reflect their exercise tolerance and physiological reserve. A history of past cardiac arrests need not necessarily predict a poor outcome 7 ,14,37, but survival of such patients is likely to be poorer lO , 38-40. Cardiac arrests on the first day of hospitalization were reported to be associated with better survival at discharge than those on subsequent days of hospitalization, but no explanation was offered by the authors 20
•

Under/ying Disorders
As expected, cardiac arrests associated with conditions which are amendable to treatment carry a better outcome ll ,I3. All arrests attributable to anaphylaxis in one reported series l3 were successfully resuscitated and discharged, whereas those associated with pulmonary embolism or massive haemorrhage could not be resuscitated. Similarly, higher survival rates were reported in patients undergoing anaesthesia (20!1Jo survival), with drug overdose (22!1Jo) , or with primary cardiac disease (12!1Jo) 11. Successful CPR is, of course, not synonymous with survival to hospital discharge. Patients with central nervous system causes of cardiac arrest were reported by DeBard 10 to have the best initial resuscitation rate (82070) but fewer were discharged alive than patients with cardiac and pulmonary causes.
Survival rate is higher if the cause of cardiac arrest is due to non-ischaemic cardiovascula r disease rather than to myocardial ischaemia or infarct; the worse outcome occurs in those arrests associated with hypoxaemia, e.g. acute respiratory failure IO , 27. Many studies report an extremely poor outcome if any of the following clinical conditions are present: sepsis, carcinoma, pneumonia, cardiogenic shock, hypotension (systolic pressure less than 100 mmHg for at least 24 hours before the arrest), left ventricular dysfunction, acute renal failure (BUN greater than 18 mmolll), oliguria (urine output less than 300 ml over the 24 hours preceding the arrest), coma and stroke 7 ,13,20,22,25. Few patients with these conditions survive to be discharged from hospital" and/or up to six months afterwards 2s . However, Lo and Strul 41 questioned whether treatment for other potentially reversible conditions might have been denied patients judged to have poor prognoses, thus giving bias to the poor outcome. They cautioned clinicians against abandoning CPR in patients with the above conditions. Nonetheless, while these patients may respond to CPR42, the probability of discharge from hospital is low, due presumably to the nature of the underlying illness.
Presenting Rhythm
Better outcomes from CPR are reported with ventricular fibrillation (VF) or ventricular tachycardia (VT) as the presenting rhythm rather than with asystole or electromechan ical dissocation. The higher survival rate of patients presenting with VF or VT (15-88% compared with 0-3% for asystole) is noted up to one year after hospital discharge 7 ,14,16,18.20,25,39,40. It is possible that VF was present before ECG monitoring was established in some cases of asystole 39 . Asystole may predict a poor outcome because it represents a longer duration of hypoxic insult.
Pupil Responses
Pupils that remain dilated or which subsequently dilate during resuscitation, with absent or uncertain light reactivity, suggest poor cerebral perfusion and consequently, a poorer outcome 43 ,44. Light reactivity is absent more often in patients with asystole, and preserved more in patients with shorter periods of anoxia". The prognosis of those presenting with absent light reactivity is not necessarily hopeless, however, as some have survived to discharge without any cerebral sequelae 43 ,44. Dilated pupils are also associated with longer anoxic times and are also more commonly seen Anaesthesia and Intensive Care, Vol. 22, No. 6, December, 1994 in asystolic patients". Patients with initially dilated pupils which then contract during resuscitation, appear to have a good prognosis".
Oxygenation Status
It can be assumed that hypoxaemic individuals are less likely to be successfully resuscitated. Lower rates of successful defibrillation for VF have been associated with hypoxia, denoted as P a02 40 mmHg (67) mean ± (SD)4S or P a 0 2 <60 mmHg46. However, in a study by Skovron and colleagues using multivariate analysis 2 S, arterial oxygen tension during resuscitation is not a useful predictor of survival up to six months. Central venous oxygen tension (P cy02) was used by Snyder and co-workers 47 to reflect cardiac output during resuscitation. They presumed that decreased forward blood flow resulted in increased tissue oxygen extraction and thus decreased P cy02. Their survivors had higher P cv02 values initially (> 37 mmHg) and at 10 minutes after CPR (>41 mmHg), but these findings were predictive of short-term outcome only, as no patient survived to discharge.
Cardiac Dioxide Tensions
During cardiac arrest and CPR, carbon dioxide accumulates in the venous system because of poor blood flow through the lungs. If ventilation is held constant, excretion of carbon dioxide through the lungs will depend mainly on lung perfusion, and hence, cardiac output or the effectiveness of precordial compression 48 . In other words, end-tidal carbon dioxide (P etC02) measurements would reflect coronary perfusion. Although Skovron's work 2s showed that PaC02 and P et C0 2 were not useful predictors of survival, a close relationship between PaC02 and Pet C02 changes during CPR, which correlate with cardiac output and coronary perfusion pressure have been demonstrated in a pig model'9. Other animal studies have also shown P etC02 to inversely correlate with cardiac output and failure of resuscitation 50 • 52 • The usefulness of P etC02 has also been reported in human resuscitation. Successful CPR was associated with PetC02 values over 10 mmHg4 and 15 mmHgS3, an increase in P etC02 often heralded the return of spontaneous circulation 48 ,54 One studysS showed that patients who survived to leave hospital had a higher average P etC02 during resuscitation than nonsurvivors [15 (4) vs 7 (5) mmHg, mean (SO)]. P etC02 appears to be an important parameter to monitor during CPR, but there are several limitations. Estimation of P etC02 cannot be made at exactly the same time for every patient during CPR. In past studies, patients who were immediately defibrillated and successfully resuscitated did not have P etC02 estimated. Hence, the subset of patients in whom P etC02 was estimated does not represent the total population of cardiac arrest patients. Cap no meters are not widely available, and most are too bulky for easy and rapid use. P etC02 reflects cardiac output only if alveolar ventilation and carbon dioxide production stay constant 4 ', but variations in ventilation usually occur during CPR. However, this may not be a significant factor, as artificial ventilation is unlikely to reduce the high P etC02 values at cardiac arrest'6 to values less than 15 mmHg, if pulmonary blood flow is ineffective. Drugs may also affect P etC02' Sodium bicarbonate generates carbon dioxide, and administered buffers which consume carbon dioxide can result respectively in a rise or fall in P etC0248,57. These effects are, however, delayed and transient 55 ,58. Adrenaline may reduce P etC02 (through unknown mechanisms)'9 and yet may increase the likelihood of successful resuscitation'7, P etC02 has been shown to change under constant cardiac output conditions during CPR in dogs 60 but the mechanisms and clinical significance of this are unclear. It would be more helpful to monitor carbon dioxide excretion (VC02) during CPR61. VC02 greater than 150-200 mllmin would signify adequate alveolar ventilation and perfusion, but this measurement is not easily made.
Acid-base Status
Acidaemia, with an arterial blood pH of less than 7.2, and failure of the arterial pH to improve on subsequent samplings, are associated with resuscitation failure 40 and lower six month survival". Arterial blood lactate concentrations during and one hour after resuscitation are also predictive of outcome." Acidotic patients are also less likely to be successfully defibrillated 45 ,46 . Alkalaemia related to sodium bicarbonate administration also appears to be harmfuJ25,62. Weil and co-workers 62 showed a sharp decrease in survival when arterial pH exceeded 7.55 in the initial 10 minutes of CPR. Increased mortality was also associated with this degree of alkalaemia in measurements made one hour after successful resuscitation. The adverse effects of alkalaemia were largely explained by increases in whole-blood bicarbonate, plasma sodium, and plasma osmolality after administration of sodium bicarbonate.
Resuscitation Skills
Although many hospital doctors and nurses are not proficient in CPR63-65, it is reasonable to assume that resuscitation proficiency would affect outcome. Nonetheless, in-hospital training programs have made no impact on survivaI 66 ,67. While training in CPR is widely supported, it is unclear which aspects are most worthwhile 66 ,68, It is possible that only a few simple skills are critical for effectiveness before the arrival of advanced medical care 66 ,68, and current widespread training offers only marginal benefits 66 . More knowledge is needed to identify training methods which can improve survival, but currently the skill of first responders does not appear to be an important prognostic factor.
Out-of-hospital Arrests-Pre Hospital Admission
Key factors which may influence the outcome of cardiac arrests occurring outside the hospital are the availability of immediate help and local emergency medical systems. In general, the more intensive the prehospital treatment, the more patients survive 69 . Many other factors are similar to those of in-hospital arrests with similar limitations (see above). The effect of age remains controversiaI 8 ,18,7o-n. Most studies used the age of 70 years and over to define elderly patients, and this limitation is again recognised 73 • Although the elderly may be as likely to be successfully resuscitated outside hospital as younger victims, fewer of them may survive subsequent hospitalization 74 ,76, Nonetheless, their length of hospital stay, neurological outcome, and survival after discharge have not been shown to be significantly worse than younger survivors 77 • Survival from out-of-hospital arrests also depends on the underlying condition and severity of the insult. Myocardial dysfunction mitigates against survivaJ78,79, but ventricular tachyarrythmias, as with the in-hospital arrests, have a better prognosis than asystole or bradyarrhythmias 43 ,71,76,8084. Other important factors in out-of-hospital arrests are presented below.
Location of Cardiac Arrest
Victims of cardiac arrests outside of home have a better outcome than those who arrest at home 43 ,82. Of the former, those who arrest in their workplace are more likely to survive to discharge from hospital'2. Better survival is probably due to higher chances of being discovered early. Indeed, witnessed out-ofhospital arrests are usually associated with a lower mortality70,85. There is an increased likelihood of bystander CPR (see below) and an earlier response by emergency medical services' 2.
Bystander CPR
Bystander CPR refers to resuscitation by people in the immediate vicinity who are not part of the local emergency services, and has been reported in most series to reduce mortality and neurological dysfunction 43 ,82,86-91. Better survival with bystander CPR is due more to reduced hospital mortality than to a higher rate of initial successful resuscitation, and reflect decreased deaths from shock and anoxic encephalopathy91. A few studies reporting no benefit from bystander CPR 84.92 may be explained by differences in the response time of emergency medical services, quality of bystander CPR, and statistical analyses used. Whether the quality of bystander CPR can influence outcome remains debatable 89 . 93 ,94 and appears less important than the time taken to initiate CPR. The survival to discharge rate has been shown to be markedly increased when CPR is started within four minutes of cardiac arrest and advanced life support within 10 minutes 66 ,7o, 85, 95 . Even an extra delay from three to five minutes to start CPR increased hospital mortality from 370,70 to 49% 78.
Early Defibrillation
It has been shown that a short interval from collapse to delivery of the first DC shock is associated with better neurological outcome and survival to hospital discharge 96 ,97. Delayed use of the defibrillator also mitigates against successful reversion to sinus rhythm 45 ,46, Survival is also reported to be higher if non-medical emergency personnel have access to defibrillators 96 or are trained in defibrillation 98 , and lower in communities where only basic life support is available in the initial stages 42 • 
Prediction of Outcome from Early Central Nervous
System Function
Level of Consciousness
Many studies have shown that patients who are conscious soon after resuscitation have good outcome, while those who are comatose usually die or survive with severe brain damage 7 ,I3,23,n,99-105. It is generally agreed that the level of consciousness has a low predictive value if assessed very soon after CPR I0 6. However, patients who remain comatose after 24 hours usually die, and survivors have significant brain damage 7 ,I3, Complete clinical recovery appears not to be compatible with coma periods longer than three to four days23,IOI,I04. The Glasgow Coma Scale (GCS)I07 which reflects level of unconsciousness on the basis of motor response, verbal response and eye opening, is (43) 25aJo (16) 5 aJo (8) 42aJo (16) 6aJo (5) 21 aJo (9) 6aJo (17) 22aJo (20) 5aJo (7) 27aJo (12) 6aJo (4) 23aJo (25) 12aJo (45) 24aJo (6) 7aJo (4) not specific enough as an outcome predictor following cardiac arrest'. However, modified scales using these responses, such as those of Plum and Caronna lO ', and Snyder l08 , and of Levyl09 which also score pupillary light reaction, have been used as outcome predictors.
In general, absence of these responses hours after resuscitation equates with death or severe disability99,103,108,109.
Brain Stem Reflexes
Brain stem reflexes have been shown to be useful in predicting outcome when assessed within 12 hours after successful CPR 6,24,99,103,104,109.113. Non-reacting pupils with absent oculovestibular (caloric) and oculocephalic (doll's eye) reflexes are associated with high mortality or severe neurological impairment, especially if motor responses are absent as weIF 4 ,103.104,IIO,1I3. Progressive deterioration of the reflexes after an initial presence is also a poor prognostic sign. Conversely, the presence of brain stem reflexes and co-ordinated motor responses in the first few hours after arrest can be associated with normal or near normal recovery in up to 83070 of cases llO . Pupil size, eye movements, and the need for a period of mechanical ventilation are less reliable prognostic indicators 6 ,lIo. Although outcome is suggested to be poor if brain stem reflexes are absent, it is not entirely hopeless llo . Some patients have made "high quality" recoveries despite unfavourable brain stem signsll~. Early brain stem signs are also poor predictors of long-term outcome. Earnest and colleagues lll in a follow-up study of survivors three and a half years after hospital discharge, found the quality of survival to be associated more with neurological function at discharge and level of consciousness at admission. Thus treatment should not be withheld or withdrawn in the face of early absence of brainstem reflexes.
Convulsions
Convulsions are commonly seen in survivors following CPR, but their prognostic significance is unclear. Isolated convulsions may not indicate a poor prognosis, but seizures occurring later than four hours after CPRl04 and persistent seizures (status epilepticus) and myoclonus of at least 30 minutes ll4 seem to be related to higher mortality and morbidity. The adverse effects can be explained by the sustained seizure activities which alter neuronal function and produce local and systemic metabolic derangement, this resulting in brain injury. However, control of seizures does not appear to significantly improve outcome ll4 .
Cerebrospinal Fluid Enzymes
Acute neurological injuries to the brain cause release of cellular enzymes into the cerebrospinal fluid (CSF) and extracellular fluid. The brain has a high activity of creatine kinase (CK), predominantly as the isoenzyme CK-BB. Under anaerobic conditions, lactate is produced by nervous tissue, catalyzed by lactate dehydrogenase (LDH). Enzymes of lysosomal origin such as acid phosphatase have also been found in human CSF in brain injuries 'l5 • These and other CSF enzymes have been studied in patients who experienced cardiac arrest. Vaagenes and colleagues ll6 -1l8 demonstrated that peak lumbar CSF CK-BB levels, usually seen 48-72 hours after cardiac arrest, separated patients who made good neurological recovery from those who died or remained severely impaired. At autopsy, the severity of brain histopathological changes correlated with CSF CK-BB levels and antemortem neurological deficit ' ''. CSF CK, CK-BB, and lactate reliably reflected outcome when measured 28-76 hours after cardiac arrest, as well as CSF LDH measured at 76 hours. There was a negative correlation between these enzymes and the CGS scores. The CSF concentration of another brain enzyme, adenylate kinase has also been reported to reflect survival in out-of-hospital arrest 119. Hence, although the experience is not widespread, estimations of CSF brain enzymes may aid outcome prediction following hypoxic injury.
Electrophysiological Findings
Electroencephalograms (EEG) and evoked potentials in the early post arrest period may be useful prognostic indicators. Binnie and colleagues '20 used a code to interpret EEGs taken within a week of resuscitation to retrospectively predict death or survival in 93 patients, and were correct in 92 cases at a confidence level of greater than 99070. However, this system needs to be prospectively evaluated. Fisher and co-workers '21 found brain stem auditory-evoked response testing to be useful to help assess neurological outcome following neardrowning in children. Much work, especially on standardization of data, is still needed to investigate the use of brain electrophysiological signals to predict outcome following brain ischaemia.
Cerebral Oedema
Brain-swelling as detected by computerized tomography (CT) has been found to predict a poor neurological outcome. It was found that patients who showed brain swelling on post-resuscitation day 3, as identified by the absence or compression of the lateral and third ventricles and perimesencephalic cisterns on brain CT scans, were more likely to remain comatose or be diagnosed brain dead '22 • Brain swelling may be related to the development of the metabolic acidosis due to hypoxia before the resuscitation period and this indicates the magnitude to cerebral insult.
Effect of Secondary Events on Outcome
Hyperglycaemia
It has been demonstrated in experimental animals that hyperglycaemia before and after an ischaemic event is detrimental to cerebral recoveryI23-125. The underlying mechanism is thought to relate to increased brain lactic acidosis. In the clinical situation, Longstreth and co-workers in two studies of out-of-hospital arrestsl26.127 showed that post-arrest glucose levels of higher than 16.7 mmolll (300 mg/dl) on hospital admission were associated with adverse neurological outcomes. However, evidence that a blood glucose is a direct determinant of hypoxic brain damage in humans is not conclusive. Blood glucose concentrations on hospital admission cannot predict whether a victim will recover consciousnessl27. Also, lowering blood glucose to more normal levels during or after resuscitation has not been shown to alter outcome 127 • It is possible that glucose metabolism is impaired in brain ischaemia, and consequently, higher blood glucose levels would be seen in patients with more severe brain damage. Exogenous catecholamines used in CPR would also increase blood glucose. Nevertheless, blood glucose on admission to the ICU may predict neurological recovery, simply because it may reflect a longer, or a more difficult and stressful resuscitation. 
Hypercapnia
Because of the possible development of cerebral oedema and intracranial hypertension, hyperventilation is a therapeutic option after an episode of global cerebral ischaemia. A study in cats showed that after a three-hour period of continuous hypercapnia (40) (41) (42) (43) (44) (45) or hypocapnia (15) (16) (17) (18) (19) (20) , the hypocapnic group had lower intracranial pressures and retained some CBF responsiveness to varying PaC02 levels. However, there were no differences in post-resuscitation cerebral blood flow or EEG, and the clinical implication is unclear'28.
Hypotension
It has been demonstrated that persistent hypotension and the need for pressor agents post-arrest is a predictor for poor outcome 7 ,129. It is not certain whether this reflects the severity of the underlying disease or the effect of secondary insult on the already damaged brain.
Multivariate Predictors
It would be reasonable to assume that a scoring system of multivariate factors could more reliably predict outcome of cardiac arrests. Systems which rank motor, eye, and verbal responses and brain stem reflexes have been mentioned previously!03,lo8,!09, (see above) and other systems are described below. All have limitations, most have not been consistently verified, and consequently, none are widely used.
ACLS Score'30
Scores are given according to four factors (whether arrest was witnessed, cardiac rhythm, whether bystander CPR was instituted, and the speed of response by lay people and emergency services) to derive a theoretical chance of survival. The ACLS score was developed in a community with a layered prehospital emergency care system, and may not be valid in other communities or for in-hospital arrests. The authors found the ACLS score to be useful in counselling relatives and did not advocate its use to make treatment decisions'30,
Early Prognostic Scores 56
This system attempts to make prediction early, at arrival of the advanced resuscitation team. Variables scored are age, initial ECG, type of respiratory arrest, bystander resuscitation'3', with pupillary reaction 56 and whether aspiration occurred 132 , Kentsch's group'32 used stepwise logistic regression to derive a cut-off score for the six variables in out-of-hospital arrests, and evaluation of this score in a subsample of their Hamburg population accurately identified those with poor prognoses. However, the Belgian Cerebral Resuscitation Study Group, using five 56 and four variables in both in-hospital and out-of-hospital resuscitations'3', found that the predictive accuracy of Kentsch's report could not be extrapolated to other populations. Although early predictive scores can weigh the likelihood of poor against good outcome, they cannot be recommended for decisions to abandon resuscitation in individual patients'3'.
Pre-Arrest Morbidity (PAM) Score'29
George and colleagues'29 accorded points to 15 clinical conditions in order to quantify the degree of illness before the cardiac arrest. In a series of 140 consecutive in-hospital arrests, the PAM score was found to correlate linearly with the rate of successful resuscitation, and short-term and long-term survival. When the PAM score was considered in a multivariate analysis of pre-arrest variables, it was the only significant independent predictor of mortality.
Prediction-oJ-Awakening Scores' 33
Four factors; motor response, pupillary reaction, spontaneous eye movements, and blood glucose level on admission to ICU were used by Longstreth and coworkers'33 to make up prediction-of-awakening scores for out-of-hospital arrests. Rules to calculate Prediction-o/-Awakening scores (Longstreth, 
Acute Physiologic and Chronic Health Evaluation (APACHE JI) and Glasgow Coma Scores (GCS)
The APACHE 11 severity of illness score of Knaus'34 has been used to compare leU populations and mortality of different institutions 2 ,134 and to stratify the risk of death in critically ill patients,135,136 but is not recommended to predict outcome of individual patients or of specific diagnostic categories 2 ,137,138. A large prospective, multicentre Finnish studi recently found that the APACHE 11 scoring system lacked sufficient accuracy to predict the probability of death following resuscitation from cardiac arrest. The GCS alone is also not specific enough to distinguish survivors from those who will die, but it contributes largely to the predictive power of APACHE 11 in this group of ICU patients 3 • CONCLUSION Identification of factors which can predict outcome following resuscitation for cardiac arrest is important to health care professionals. Some factors have been shown to be associated with good survival and others with death or severe neurological impairment. At this stage, the most useful predictors are the presenting rhythm, duration of resuscitation, bystander CPR, early defibrillation, and the level of consciousness after resuscitation. However, an accurate prediction of good or poor outcome cannot be made with certainty in every case. Thus, at the present, predictors of outcome should be used to guide, and not to implement decisions on whether to establish or withdraw expensive treatment l39 • There is a great need to standardize the collection of data and presentation of outcome, in terms of both quality and duration of survival. Uniform collection of data would promote audit and competitive studies. Guidelines to achieve this for outof-hospital cardiac arrests have recently been prepared by a task force of representatives from Europe, USA, Canada, and Australia 140 • The guidelines, designated the "Utstein Style" (after the first meeting place in Norway), comprise of a glossary of agreed terms and a template for uniformly reporting information relating to the cardiac arrest. Use of the Glasgow-Pittsburgh outcome categories 6 , which evaluate cerebral and general performance capabilities, are recommended to record pre-arrest status and the status at discharge and after one-year survival. We strongly recommend that the Utstein Style, modified where necessary, also be adopted for all in-hospital cardiac arrests.
